INTRODUCTION

RESULTS AND DISCUSSION
168
Data frequency distributions for each pollutant during the whole study period are given for all sites do not meet the targets in many locations (e.g., Grice et al., 2009; Cyrys et al., 2012) . In the UK, 182 electricity generation is recognized to be the main anthropogenic source of emissions (29.8%),
183
followed by road traffic (~27.5%, of which 14.5% is from passenger cars and 13% from heavy duty 184 vehicles), other stationary combustion sources (25%) and off-road transport (16.6%) (DEFRA, 185 2013b). However, it is evident that road traffic is the main contributor to ambient ground-level 186 concentrations of nitrogen oxides in urban environments, and the recent increase in NO 2 levels in
187
Europe has been related to the growing proportion of diesel-powered vehicles, which are known to 188 have higher primary (direct) emissions of NO 2 (Carslaw et al., 2007) . Aircraft engines also emit 189 NO x , and emissions increase monotonically with engine thrust, i.e. are higher during take-off and averaged over 1 year), it is evident that the limit is exceeded at LHR2, HIL and HOA. However, the Figure SI3 and Figure 3 show the monthly time series and weekly cycles for all the monitored 231 pollutants, calculated over eight years. For all the measured pollutants, similar seasonal trends and weekly patterns are recorded at all the sites, except HAR. Generally, the cycles derive from the 
Long-Term Trends
253
The long-term trends of the pollutants have been analysed by calculating the smooth trends of the 254 monthly averages. This procedure is essentially determined using generalized additive modelling: emission sources makes it difficult to assess the contribution made by any specific sources. were selected in this study to include a view on the motorway emissions. 
Quantification of Airport Contributions
330
A further strategy aiming to quantify the source contributions was thus applied to site pairs which 331 were proven as unambiguously representative of airport, M4 or M25 emissions by the polar plot 332 analysis. Since the sites are located around the airport perimeter, the approach is based on the 333 assumption that the difference in the levels of pollutants between pairs of sites located respectively 334 upwind and downwind of a source may reflect the contribution of that source.
The first step of the approach was to follow the method employed by Carslaw et al. (2006) Additional pairs were also selected to account the contributions of M4 and M25 motorways. diurnally averaged cycles of the differences between pairs of sites were thus re-computed. Results
461
are then investigated with airport and motorway traffic data ( Figure SI1 ). As for the upper limit 462 estimation, only hours between 06:00 and 22:00 were taken in account because: (i) the contributions of both airport and motorways at other hours was minor; (ii) no data on airport and motorway traffic 
479
This result indicates that PM pollution is more sensitive to the local site characteristics than for the 480 gaseous pollutants and no further information can be extracted.
482
CONCLUSIONS
483
This study gives some indication of the impact of Heathrow Airport activities upon air quality.
484
However, the greatest difficulty in determining the contribution of the airport to local air pollution 485 is the presence of other major sources in the study area, i.e. the two motorways and other main Table 2 . Data were filtered for hour of day (6:00-22:00)
713
and for wind speeds > 3 m s -1 . Table 2 . Data were filtered for hour of day (6:00-22:00) and for wind speeds > 3 m s -1 .
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